Abstract: Psoriasis is a chronic, immune-mediated, inflammatory disease which affects primarily the skin and joints. It occurs worldwide, but its prevalence varies considerably between different regions of the world. Genetic susceptibility as well as environmental factors play an important role in determining the development and prognosis of psoriasis. Genomewide association studies have identified many genetic loci as potential psoriasis susceptibility regions, including PSORS1 through PSORS7. Histocompatibility antigen (HLA) studies have also identified several HLA antigens, with HLA-Cw6 being the most frequently associated antigen. Epidemiological studies identified several modifiable risk factors that may predispose individuals to developing psoriasis or exacerbate pre-existing disease. These include smoking, obesity, alcohol consumption, diet, infections, medications and stressful life events. The exact mechanism by which they trigger psoriasis remains to be elucidated; however, existing data suggest that they are linked through Th1-mediated immunological pathways. The natural history of psoriasis varies depending on the clinical subtype as well as special circumstances, including pregnancy and HIV infection. In general, psoriasis is a chronic disease with intermittent remissions and exacerbations. The differential diagnosis is vast and includes many other immunemediated, inflammatory disorders.
Age of onset
Psoriasis can first appear at any age; however, a bimodal distribution of the age of onset is characteristic. The majority of cases, approximately 75%, present before the age of 40 years, with a peak at 20-30 years old. The remaining cases present after the age of 40 years. Patients with early disease onset tend to have a positive family history of psoriasis, frequent association with histocompatibility antigen (HLA)-Cw6, and more severe disease. Those with onset after the age of 40 usually have a negative family history and a normal frequency of the Cw6 allele.
Genetic basis
The genetic basis of psoriasis is complex as multiple genes are involved. Based on twin studies, the heritability of psoriasis has been estimated to be 60%-90%, which is among the highest of all multifactorial genetic diseases. 7, 8 Concordance rates as high as 70% have been reported among monozygotic twins, versus 12%-30% in dizygotic twins. 9 Family studies indicate that if both parents have psoriasis, the offspring have a 50% chance of developing the disease. The risk decreases to 16% if only one parent has psoriasis. If neither parent is affected but a child develops psoriasis then their siblings have an 8% risk of developing the disease. Men have a higher risk of transmitting psoriasis to offspring than women, which is likely due to genomic imprinting. 10 Genome-wide association studies have demonstrated seven major psoriasis susceptibility loci. A major susceptibility locus for psoriasis is located on chromosome 6p21 and is referred to as PSORS1. This region is believed to account for 35%-50% of psoriasis heritability. An association between psoriasis and other loci has also been reported on chromosomes 1p (PSORS7), 1q (PSORS4), 3q (PSORS5), 4q (PSORS3), 17q (PSORS2), and 19p (PSORS6). The strength of associations between such genes and susceptibility to psoriasis, apart from PSORS1, varies per study. HLA studies have shown that psoriasis is associated with several HLA antigens, most frequently HLACw6, which confers a relative risk of 10 for developing the disease in the Caucasian population. However, only approximately 10% of individuals who express the HLA-Cw6 allele go on to develop psoriasis. 11 In addition, HLA-Cw6 influences the age of onset of the disease. HLA-Cw6 is expressed in about 85%-90% of patients with early-onset psoriasis, but in only 15% of patients with late-onset disease. 7, 12 HLA-B13, HLA-B17, HLA-B37, and HLA-Bw16 have also been associated with plaque psoriasis. HLA-B27 is expressed with an increased frequency in pustular psoriasis and acrodermatitis continua of Hallopeau. A significant association between guttate psoriasis in children and HLA-B13 and HLA-B17 expression has been reported. These same HLA antigens are frequently expressed in erythrodermic psoriasis. Non-MHC genes, such as PTPN22, may also play a role in the development of psoriasis. PTPN22 encodes lymphoid protein tyrosine phosphatase, an enzyme which plays a role in the negative regulation of T-and B-cell signaling. PTPN22 and its association to psoriasis have been extensively examined. A recent meta-analysis of ten studies showed a non-significantly positive association between psoriasis and the PTPN22. 13 Despite numerous advances, understanding the genetic basis of psoriasis remains challenging and genetic testing is currently not clinically useful.
Risk factors
In addition to genetic susceptibility, environmental risk factors are implicated in triggering or exacerbating psoriasis (Table 1) . Data from analytic epidemiologic studies (eg, case-control and nested cohort studies) with appropriate control for confounding variables have identified multiple risk factors: smoking, obesity, alcohol consumption, diet, infections, medications, and stressful life events. 1, 3, [14] [15] [16] [17] [18] [19] [20] One of the largest studies investigating the association of smoking and obesity with psoriasis was the Nurses' Health Study II. This study, which included a cohort of over 78,000 nurses from the US, demonstrated a "dose-response" relationship for obesity and smoking on the risk of developing incident psoriasis. 21, 22 Specifically, the study estimated that 30% of new psoriasis cases were due to being overweight (body mass index . 25). European studies have also confirmed that current smoking and obesity are independent risk factors for developing psoriasis.
14 A higher prevalence of psoriasis has been demonstrated in current smokers than never-or ex-smokers. 23 Compared with patients who had never smoked, the multivariate relative risk of developing psoriasis was 1.78 for current smokers and 1.37 for past smokers (P , 0.05). For both current and past smokers, increased number of pack-years and increased intensity of smoking were both associated with graded increases in the risk of psoriasis. Epidemiologic data and case-control studies from European populations have since confirmed the association between smoking and incident psoriasis and shown exposure to second-hand smoke at home to be a risk factor for psoriasis. 24, 25 A recent hospital-based crosssectional study of 818 adults with psoriasis showed that high intensity of smoking (.20 cigarettes daily) versus a lower level of consumption (,10 cigarettes daily) was associated with a greater than twofold increased risk of clinically more severe psoriasis. 26 Cigarette-years significantly increased the risk of clinically more severe psoriasis after adjustment for confounding factors; the effect was stronger for women than men. Both smoking and obesity trigger Th-1 mediated immunological pathways, suggesting a plausible biologic explanation for these associations. 27 Despite these data, it is not clear whether maintaining ideal body weight and avoiding smoking truly lowers one's risk of developing psoriasis. An Italian case-control study showed that nutritional habits, such as consumption of fruit and vegetables (carrots, tomatoes) or β-carotene are associated with a lower risk of psoriasis; however, this remains to be confirmed. 28 Several large epidemiological studies have shown a significant correlation between alcohol consumption and psoriasis. A case-control study of 144 patients with psoriasis versus 285 unmatched controls with other skin diseases demonstrated that the odds ratio for developing psoriasis at an alcohol intake of 100 g per day compared to no intake was 2.2. 16 A detailed survey by Higgins et al regarding drinking habits showed that the odds ratio for alcohol as an independent risk factor for psoriasis was 8.01. 29 Most recently, Qureshi et al prospectively evaluated the association between total alcohol consumption and risk of incident psoriasis in a cohort of 82,869 nurses with no history of psoriasis. 30 Compared with women who did not drink alcohol, the multivariate relative risk of psoriasis was 1.72 for an alcohol consumption of 2.3 drinks per week or more. When examined by type of alcoholic beverage, there was an association between psoriasis and non-light beer intake. Other alcoholic beverages did not increase the risk of incident psoriasis. This raises the question of whether the association of incident psoriasis is due to alcohol intake or due to a nonalcoholic component of non-light beer. Recently, a metaanalysis of case-control studies showed that the overall odds ratio of psoriasis for drinking persons compared to those with non-drinking habits was 1.531 (P = 0.002), suggesting that alcohol consumption is associated with an increased risk of psoriasis. 31 However, the connection between psoriasis and alcohol consumption remains complex and has yet to be fully elucidated. Several other studies have not shown a significant correlation between alcohol consumption and psoriasis. 16, 21, 26 The discrepancies are likely due to a non-standardized way of measuring alcohol consumption and patient recall bias. Finally, the influence of increasing alcohol consumption on the severity of psoriasis has also been investigated. Many studies suggest that heavy drinkers have a tendency to develop more extensive and inflamed skin lesions. 16, 20, 32 Several mechanisms by which alcohol may induce psoriasis have been proposed, including upregulation of pro-inflammatory cytokines in various cell types, proliferation and activation of lymphocytes, hyperproliferation of keratinocytes as well as an increased risk of infection which can precipitate psoriasis. 31, [33] [34] [35] Acute bacterial and viral infections have been associated with the onset or exacerbation of psoriasis. 36, 37 Streptococcal infections are often triggers of guttate psoriasis, especially in children and young adults. 38 Human immunodeficiency virus (HIV) has been associated with the onset of severe plaque psoriasis which is often non-responsive to standard treatment. Medications, including beta-blockers, lithium, antimalarials, tetracycline antibiotics, nonsteroidal anti-inflammatory drugs (NSAIDs), and steroid withdrawal have been associated with the onset or exacerbation of psoriasis, mostly based in case reports. [39] [40] [41] [42] Drug-induced psoriasis tends to occur in a de novo fashion in patients with no previous history of psoriasis, and usually resolve after discontinuation of the causative drug. Drug-aggravated psoriasis tends to occur in patients with a history of psoriasis and progresses even after discontinuation of the drug. The mechanism by which drugs provoke psoriasis is not well understood. Data suggest that beta blocker-induced psoriasis occurs as a result of epidermal β2 receptor blockade leading to a decrease in intra-epidermal cyclic adenosine monophosphate (cAMP) and keratinocyte hyperproliferation. 39 Many theories exist to explain the pathogenesis of lithium-provoked psoriasis. The current thinking is that lithium inhibits inositol monophosphate, causing depletion of intracellular calcium and increased keratinocyte proliferation. 42 In addition, lithium may increase the production of tumor necrosis factor-alpha (TNF-α) and interferon-gamma in keratinocytes, both key players in psoriasis. 43 Antimalarial drugs may exacerbate pre-existing psoriasis in up to 40% of patients by inhibiting the enzyme transglutaminase and causing epidermal proliferation. 43 The clinical relevance of antibiotic-provoked psoriasis remains controversial. The class of tetracyclines may exacerbate psoriasis through depletion of intracellular cAMP; however, this remains largely hypothetical. 4 metabolism of arachidonic acid, leading to an accumulation of leukotrienes, which are thought to aggravate psoriasis. Knowledge of the drugs that induce or exacerbate psoriasis can be of great importance in preventing precipitation or treating the disease. Psychological stress has also been shown to trigger or exacerbate psoriasis. 1, 36, 44, 45 Up to 60% of patients describe stress as being a key "exacerbator" or trigger of their disease. Retrospective data have demonstrated that patients with psoriasis report more frequent traumatic experiences from early childhood to adulthood. Although most of the initial arguments for a link between stress and psoriasis came from anecdotal stories, recent studies in psychoneuroimmunology suggest that this link may exist. In addition to regulating the immune response, there is emerging evidence that abnormal neuroendocrine responses to stress may contribute to the pathogenesis of chronic autoimmune diseases, including psoriasis. In an experimental study of the effects of acute psychosocial stressors on 40 patients with psoriasis and 40 age-matched controls, altered hypothalamicpituitary-adrenal (HPA) responses were seen in patients with psoriasis -particularly those who experienced that their disease flared with stress. 46 However, the relationship between stress and psoriasis is likely more complicated. A similar study of 24 psoriasis patients and 24 age-matched controls did not show the same positive correlation. 47 
Natural history
The natural history of psoriasis varies according to the clinical subtype. Psoriasis may present as chronic, stable plaques with intermittent remissions and exacerbations, or acutely with a rapid progression and widespread involvement. Plaque psoriasis is usually chronic with intermittent remissions. Plaques may persist for months to years at the same locations; however, periods of complete remission do occur. Remissions of 5 years or more have been reported in approximately 5% of patients. Plaque psoriasis responds well to topical therapy and phototherapy; however, systemic therapy may be necessary for severe disease. In addition to cutaneous involvement, plaque psoriasis may be associated with internal involvement, including joints and extra-articular sites such as the eyes. Concomitant psoriatic arthritis occurs in 5%-30% of patients with cutaneous psoriasis. 5 In a minority of patients, the symptoms of psoriatic arthritis appear before skin involvement. The typical presentation is that of an asymmetric oligoarthritis with involvement of the distal (DIPs) and proximal (PIPs) interphalangeal joints of the hands and feet. Erosive changes may occur years after the presenting periarticular inflammation. The prevalence of ophthalmic involvement in patients with cutaneous disease is not known; however, it is thought to occur in approximately 10% of patients. 48 Psoriasis may affect almost any part of the eye, leading to blepharitis, peripheral keratopathy, acute anterior uveitis, posterior synechiae, conjunctivitis, and cataract formation.
The prognosis of guttate psoriasis is excellent in children with spontaneous remissions occurring over the course of weeks to months. In adults, the lesions of guttate psoriasis may become chronic and progress to widespread involvement with plaque psoriasis. Palmoplantar pustulosis, which presents with sterile pustules of the palmoplantar surfaces admixed with yellow-brown macules, is a chronic disease which tends to remain localized to the palms and soles. This variant of psoriasis is less responsive to standard treatment and is commonly associated with sterile inflammatory bone lesions, such as SAPHO syndrome (synovitis, acne, pustulosis, hyperostosis, and osteitis). Furthermore, palmoplantar pustulosis is significantly aggravated by extrinsic factors, such as stress, smoking, and infections.
Generalized pustular psoriasis (von Zumbusch) is a severe form of psoriasis which is triggered by pregnancy, rapid withdrawal of corticosteroids, infections, and hypocalcemia. It is complicated by systemic symptoms of fever, chills, and fatigue, as well as electrolyte derangements and liver abnormalities. This variant requires systemic immunosuppressive therapy and often responds by resolution of pustules and extensive scaling after several days of treatment. The mortality rate due to sepsis is high without appropriate treatment.
In addition to the clinical subtype of psoriasis, pregnancy and HIV infection strongly influence the natural course of disease.
Psoriasis and pregnancy
It is well established that psoriasis fluctuates during pregnancy, likely due to the hormonal changes in estrogen and progesterone resulting in a state of altered immune surveillance. The majority of women usually experience an improvement in their cutaneous disease during pregnancy. According to a study by Murase et al, 55% of the patients reported improvement during pregnancy, 21% no change, and 23% reported worsening. 49 However, only 9% of patients reported improvement, 26% no change, and 65% reported worsening postpartum. In patients with 10% or greater body surface area involvement who reported improvement, lesions decreased by 83.8% during pregnancy. Similar data were obtained by Raychaudhuri et al. 50 Of the 91 pregnant women involved in the study, 51 (56%) improved, 24 (26.4%) worsened, and 16 (17.6%) had no change during pregnancy. Relapse during the early postpartum period was common. The mechanism by which psoriasis tends to improve during pregnancy is not well understood. However, there is now data to suggest that the upregulation of Th2 cytokines during pregnancy counteracts the effects of pro-inflammatory Th1 cytokines which are key players in the pathogenesis of psoriasis.
Psoriasis and HIV
HIV-associated psoriasis occurs with a similar to slightly higher prevalence than in the general population. [51] [52] [53] Psoriasis may present for the first time in advanced HIV infection, when CD4-cell count is less than 100 cells per µL, 54 and could even be the initial clinical manifestation of HIV infection. 53 However, psoriasis also tends to spontaneously improve during end-stage AIDS. 52, 55 The relationship between HIV infection and psoriasis is complicated. While an expansion of CD8 cells in advanced HIV might explain the exacerbation of psoriasis, 56 there is now evidence that psoriasis patients are enriched for genetic variants that protect against HIV-1 disease. 57 Further studies are needed to shed light on this association.
Psoriasis and its linkage to other diseases
Patients with psoriasis may be at increased risk of developing other diseases due to shared genetic pathways, common immune mechanisms, treatment-related toxicities, and the associated psychological burden of the disease (Table 2) . Psoriasis patients have an increased prevalence of inflammatory bowel disease, especially Crohn's disease, which may be due to shared genetic loci. PSORS8 has been shown to overlap with a Crohn's disease locus on chromosome 16q. 58 Furthermore, both Crohn's disease and psoriasis are Th-1 mediated conditions and are characterized by elevated levels of the pro-inflammatory cytokine TNF-α, which is central to the pathogenesis of both conditions. Chronic Th-1 inflammation is also implicated in the pathogenesis of a diverse group of conditions such as insulin resistance, atherosclerosis, and thrombosis, all of which may be more frequently encountered in psoriasis patients. 60 Epidemiological studies have shown that patients with psoriasis have a higher risk of developing certain metabolic disorders, particularly obesity. [61] [62] [63] [64] Psoriasis and obesity may be linked through a common pathophysiological mechanism of chronic low-grade inflammation. In an Italian case-control study with 560 psoriatic patients, the odds of having psoriasis with a body mass index between 26 and 29 or above 30 were 1.6 and 1.9, respectively, compared to non-obese control subjects.
14 A study from the UK of 127,706 patients with mild psoriasis and 3854 patients with severe psoriasis demonstrated higher adjusted odds of obesity in patients with severe psoriasis (OR = 1.8) than in patients with mild psoriasis (OR = 1.3) compared with patients without psoriasis. 27 Several mechanisms by which psoriasis could lead to obesity have been proposed, including increased social isolation, unhealthy dietary habits, increased depression, alcohol consumption, and decreased physical activity. The question of whether psoriasis predisposes to obesity or whether obesity is a risk factor for the development of psoriasis, however, remains debatable. There is also evidence that obesity predisposes individuals to the development of psoriasis. Prospective data on 78,626 women in the Nurses' Health Study II found that weight-gain placed individuals at an increased risk for the development of psoriasis. 21 Obesity is a proinflammatory state and adipose tissue is a rich source of inflammatory mediators, such as adiponectin, leptin, resistin, TNF-α, interleukin 6, and monocyte chemoattractant protein 1. These products are thought to provide an important link between obesity, insulin resistance and psoriasis. The prevalence of diabetes and metabolic syndrome is also increased in psoriasis patients. 27, 61, [63] [64] [65] A recent study demonstrated a higher prevalence of diabetes in patients with psoriasis independent of traditional diabetes risk factors such as age, gender, obesity, hypertension, and hyperlipidemia. 65 Patients suffering from non-familial and late-onset psoriasis were found to have the highest risk. Contrary to what was found by Gelfand et al, 66 patients with more severe disease did not have a higher risk of suffering from type 2 diabetes. The potential link between psoriasis and type 2 diabetes is not well established; however, the present data suggest that chronic inflammation in the setting of psoriasis may predispose to the development of insulin resistance and diabetes. Gisondi et al performed a hospital-based case-control study on 338 adult patients with chronic plaque psoriasis and 334 patients with skin diseases other than psoriasis. 67 They demonstrated that psoriatic 68, 69 Hyperhomocysteinemia in psoriasis may be directly related to folate deficiency. Homocysteine is an independent risk factor for cardiovascular disease, which could explain why psoriatic patients have an increased risk of cardiovascular events independent of other risk factors. However, hyperhomocysteinemia could also be related to other risk factors such as hypertension, obesity, smoking, and excessive alcohol consumption, all of which have significant prevalence in psoriatic patient population. This could explain why lowering homocysteine levels has not been shown to reduce vascular outcomes. 70 Ludwig et al demonstrated that the prevalence and severity of coronary artery disease was greater in patients with severe psoriasis than matched controls, even after controlling for major cardiovascular risk factors. 71 Gelfand et al demonstrated in a large observational cohort study that patients with mild and severe psoriasis had an increased risk of myocardial infarction. 66 The adjusted relative risk of myocardial infarction was greatest in younger patients with severe disease. These data suggest that psoriasis may be a marker of increased risk of myocardial infarction, especially in young patients. However, a more recent study by Fernandez-Torres et al looking at cardiovascular risk in 395 psoriatic patients using the different cardiovascular risk scores did not find a correlation between the severity and duration of psoriasis and cardiovascular risk, which shows the complexity of this relationship. 72 The immunologic nature of psoriasis, as well as the immunosuppressive therapies used for treatment, may predispose patients to an increased risk of cancer. A higher incidence of non-melanoma skin cancer has been reported, whereas findings regarding internal solid cancers such as lung, breast, colon, and prostate are conflicting. [73] [74] [75] [76] A recent retrospective population-based cohort study by Chen et al showed that psoriasis carries an elevated risk of malignancy, especially in younger, male patients, independent of systemic treatment. 77 Certain cancers were significantly associated with psoriasis, including those of the skin and urinary bladder, followed by oropharynx/larynx, liver/gallbladder, and colon/rectum. One proposed explanation for the increased cancer risk is that psoriatic patients have more common risk factors for malignancies, including a higher tobacco and alcohol consumption as well as unhealthy lifestyles. Studies of the risk of lymphoma in psoriasis patients have yielded inconsistent results. The largest study to date found no increased risk of non-Hodgkin's lymphoma, but showed an increased risk of Hodgkin's lymphoma and cutaneous T-cell lymphoma, especially in those 65 years or older. 78 Multiple studies have examined the psychological comorbidities in patients with psoriasis. [79] [80] [81] It is now well-established that the disease has a major impact on the patient's quality of life. 82, 83 A wide range of problems, including major depression, anxiety, obsessive behavior, sexual dysfunction, and suicidal ideation, have been described. [84] [85] [86] [87] A study comparing 50 patients with psoriasis in outpatient clinics to 50 healthy controls found that patients with psoriasis had a higher average depression score. 88 In addition, suicidal ideation was higher in patients with more severe disease. In another study of 217 patients, 9.7% reported a wish to be dead and another 5.5% reported active suicidal ideation. 80 However, there are no data estimating the prevalence of completed suicides in patients with psoriasis. Contrary to popular belief, a recent review of the psychiatric implications of psoriasis by Rieder et al showed that the extent of psoriasis does not predict severity of psychosocial morbidity. 89 Patients with psoriasis often continue to be distressed even after their cutaneous lesions have resolved. According to a recent prospective study of 414 hospital inpatients, one-third of patients with complete clearance of their psoriasis still presented psychosocial difficulties at followup.
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Differential diagnosis
The differential diagnosis of psoriasis is vast and depends on the clinical subtype (Table 3) . Chronic plaque psoriasis 
Conclusion
Psoriasis is a chronic, multifactorial disorder which involves the interplay between a myriad of genetic and environmental risk factors. Based on the clinical subtype, psoriatic skin disease can have a variable clinical course and may mimic other inflammatory and autoimmune skin conditions. In addition to affecting the skin, psoriasis is associated with physical and emotional comorbidities which have a negative impact on the quality of life of the affected patients. Future studies are needed to determine if successful treatment of psoriasis will lead to a decreased risk of such comorbidities. Behavior modification and the use of preventative health screenings in patients with psoriasis may be useful until then.
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